ABSTRAK
INTRODUCTION
The height estimate is one of the essential parameters for determining each individual member of the body or one of the mutilated parts so as to have significant value in forensic identification analysis. Research on height estimation, nutritional differences and physical activity may cause variation in a population. Many studies of height estimation focus on upper extremities and lower extremities. Among them are few studies focused on the hands and feet to estimate height (Ozaslan et al., 2012) . Estimation of this height requires anatomical, mathematical and statistical techniques in formulating the formula (Duyar et al., 2003) .
Height is the size of the human body while still alive, while the length of the body is the size of a corpse or the patient is lying down. Length or height is one of the important things for identification (Sambeka et al., 2015) . Height becomes one of the personal identification criteria that helps in narrowing the process of inquiry and thus provides useful clues in the investigation (Krishan et al., 2007) . The first anthropologist Trotter and Glesser made an estimation formulation to estimate the height of the various parts of the human body, which has led many researchers to develop formulas for different populations around the world (Didia et al., 2009 ).
Estimation of height is one of the basic analyzes of human bones. Estimation of height by using one bone of the extremity is a frequent forensic activity and many estimation formulas have been produced by the researchers (Kate et al., 1976) . Narde et al., 2013 study on estimation of height based on length and width of foot in population Nagpur, India with average height 156,28 cm yield formula of TB (P) = 53,0 + 4,26 * long palm Right foot ± 0.992 cm with correlation coefficient (r) = 0.9869. In the Krishan et al., 2011 study on the northern Indian population with an average height of 154.3 cm yielded a formula of TB = 69,346 + 3,663 * foot length ± 4,568 cm with correlation coefficient (R) = 0.636. In the population of Malaysia (Khairulmazidah et al., 2013) with an average of TB = 156, 086 produced a formula of TB (P) = 86.554 + 3.115 * right foot sole ± 4.483 cm with correlation coefficient (r) = 0.645.
Studies have found that estimates of height based on the length and width of the sole of the foot have a strong correlation with height and provide a better prediction of body height than other measurements (Meena et al., 2013) . Previous researchers have formulated specific formulas for height estimation based on the length and width of the foot for their respective populations and they found that one high-estimate estimate formula can not be applied to the entire population of the world (Narde et al., 2013; Meena Et al., 2013; Rani et al., 2011; Kautilya et al., 2013) .
Currently no research has been done on the height estimate based on the length and width of the foot in Javanese young adults in Indonesia especially in Surabaya. Based on the description, it is necessary to study the height estimation based on the length and width of the foot in Javanese women in Muhammadiyah University of Surabaya, so that it can produce a height estimation formula based on the length and width of the foot in Javanese women in Muhammadiyah University of Surabaya.
MATERIALS AND METHODS
This study used Cross Sectional Study Observational Analytical research design, when data collection of height, foot length and width of foot is done in one measurement time. This study was conducted to determine the relationship between the length of the foot and the width of the foot with height and make the estimation of height estimation based on the length of the soles of the feet and the width of the foot in the Javanese women in the University of Muhammadiyah Surabaya. The sample of this research is 222 Javanese female students at Surabaya University of Muhammadiyah aged 18-23 years who are taken as research sample and willing to become respondent which proved by informed consent.
Height is the length of the vertex to the base of the foot, with the head positioned according to the horizontal line of Frankfurt with the eyes looking straight ahead and the body upright (Glinka, et al., 2008) . Height is measured by GPM Anthropometer with 1mm accuracy tool. This tool is used for long sizes such as height, height of seat, length for body width replacing large curved calipers (Glinka, et al., 2008) . In measuring the length of the soles of the feet, the research subjects stood upright and the length of the foot was measured using a sliding caliper consisting of a millimeter scale ruler, as well as two needle stems, one fixed at the point of scale 0 and the other shifted (Glinka, et al. , 2008) . The length of the sole of the foot is measured from the tip of the back of the heel to the big toe, if the second toe is longer than the big toe, the length of the toe is measured from the back end of the heel to the second finger (Wilianto et al. 2010; Narde et al. 2013) . Using a sliding caliper, the width of the sole of the foot is measured by the distance between the tibial metatarsal (located medially on the tip of the metatarsal I) and the metatarsal fibulare (located most laterally on the tip of the V metatarsal). The width of the sole of the foot is measured in the circumstances of the standing research subject (Narde et al., 2013; Krishan et al., 2011 (Krishan et al., 2011) . Y = dependent variable (estimate of height), a = constant, b = regression coefficient of independent variable, x = individual variable/foot measurement, SEE = Standard Error Estimation.
The height estimate is the result obtained from the regression formula that estimates the height (Y) based on certain independent variables. In this study, height is dependent vaiabel (Y), the length of the sole of the foot and the width of the sole of the foot is the independent variable (x). The results of linear regression analysis will be incorporated into formulas in order to formulate body estimates (Krishan et al., 2011) .
RESULTS
The mean height of Javanese women is 1535,38 mm with standard deviation ± 47,684. The average length of the foot of ethnic Javanese women measured was 226.15 mm with standard deviation ± 9,312. The average width of the foot of ethnic Javanese women measured was 89.17 mm with standard deviation ± 5,235. Based on normality test, all data are normally distributed (p> 0,05). Pearson correlation test for foot length with height showed strong correlation between kai palm length and height in 222 samples with correlation coefficient (r) = 0,731.
The height estimation formula based on the foot length (mm) can be formulated based on the result of analysis in Table 2 that is: TB = 688,435 + 3,745 * Long Foot Feet. Pearson correlation test results for the width of the foot with height showed a weak correlation between the width of the foot with height in 222 samples with correlation coefficient (r) = 0.323. The height estimation formula based on the width of the foot (mm) can be formulated based on the results of the analysis in Table 4 , ie: TB = 1273,002 + 2,942 * Wide Foot width. The result of linear correlation test for the length and width of the foot with height indicates a strong correlation between the length and width of the foot with height in 222 samples with correlation coefficient (r) = 0.732. The height estimation formula based on the length and width of the sole of the foot (mm) can be formulated based on Table 6 , ie: TB = 695,227 + 3,805 * Legs Foot -0.229 * Width of Foot
DISCUSSION
This study shows that the average height of adult female of ethnic Javanese is 1535,38 mm with SD 47,684. This result is lower than previous studies in various parts of the world. In the study in Malaysia found that the average height in women 156,086 cm with SD 5,835 (Khairulmazidah et al., 2013) , In the study of mongoloid race in Indonesia found that the average height of women is 155.4 cm with SD 5 , 1 (Wilianto et al., 2010) , in the same study conducted on mongoloid race in Jogjakarta obtained height average 160,365 cm with SD 7,722 (Aflanie, 2011) . In Indonesia, Javanese highranking trends are not known because there have been no other studies conducted in the same age and ethnic group. The lower average height obtained by researchers in direct comparison with mongoloid race compared to other studies is the sample used by researchers are still young adults where growth is likely to occur.
The occurrence of height differences can be influenced by several factors, including genetic factors, socioeconomic differences, health levels, and great influence by nutrition (Artaria, 2013) , prenatal history and postnatal history (Sammalisto, 2008) . In addition to genetics, the economic level plays a very important role affecting height, because the economic level affects other factors such as health and education levels and ultimately affects the proportion of a person's body and/or height (Artaria, 2013; Ashizawa et al., 1997; Chuan et Al., 2010) .
This study shows that the average length of the foot of ethnic women of ethnic Javanese studied is 226,15 mm with SD 9,312. The average length of the sole foot is shorter than the average length of the foot of a female Nagpur 24, 324 cm with SD 1,431 (Narde et al., 2013) , New Delhi female 23.60 cm with SD 1.06 (Meena et al., 2013) Result of Pearson correlation test between foot length and height showed significant correlation between foot length and height with strong relation (r = 0,731) with significant p value (p <0,001). The results of this correlation test are higher when compared with Sri Lanka (r = 0.719) (Malik et al., 2015) , Northern India (r = 0,536) (Kanchan et al., 2010) , Malaysia (r = 0.662) (Khairulmazidah Et al., 2013) , New Delhi (r = 0.583) (Meena et al., 2013) .
The result of linear regression analysis between foot length and height was found the coefficient of determination for foot length with height is 0,535, this result is higher than other research such as North India (r2 = 0,405) (Krishan et al., 2011) , Turkey ( R2 = 0.246) (Ozaslan et al., 2012) , Tamil India (r2 = 0.318) (Moorthy et al., 2014) , but the coefficient of determination of this study is almost equal in young Malaysian adult female (r2 = 0.546) (Hairunnisa Et al., 2014) . Furthermore, the height estimation formula based on the foot length is formulated from the results of linear regression analysis.
This study shows that the average width of the foot of ethnic women of Javanese studied is 89,17 mm with SD 5,235. The average width of the sole of the foot is shorter than the average width of the female foot of Nagpur 9,398 cm with SD 0,539 (Narde et al., 2013) , but higher than the average width of female soles of 86.11 mm with SD 5.86 (Ozaslan et Al., 2012) , South Indian women 8,756 cm with SD 6,747 (Kautilya et al., 2013) .
Result of Pearson correlation test between width of foot with height showed significant correlation between foot width and height with moderate relation strength (r = 0,323) with significant p value (p <0,001). The results of this correlation test were lower when compared with the female Nagpur (r = 0.9772) (Narde et al, 2013) , New Delhi women (r = 0.379) (Meena et al., 2013) , but the same as the North Indian women R = 0.3232) (Krishan et al., 2007) .
The result of linear regression analysis found the coefficient of determination for the width of the foot with height is 0.104. This result is lower than in North Indian women (0.171) (Krishan et al., 2011) , South Indian women (0.214) (Kautilya et al., 2013) . Result of Pearson correlation test between foot length with height and width of foot with height height in this research found that Pearson correlation coefficient higher at foot length, likewise with coefficient of determination in linear regression analysis to get estimation formula, found that coefficient Determination between the width of the foot with a height lower than between the length of the foot with height. It can be observed that height can be estimated more accurately based on the length of the sole of the foot than on the width of the sole of the foot (Krishan et al., 2011) . Age and speed of growth is an important factor in the long-footed relationship with height. In young adulthood, the length of the sole of the foot is naturally correlated with the age factor but, this is influenced by the rate of growth of a person different from each other (Scheuer, 2002 cit. Krishan et al., 2013) .
In this study also conducted linear regression analysis to get the height formula based on two measurements at once that is the length and width of the foot. The result of analysis for correlation (correlation) between height with the length and width of the sole of the foot found strong strength of relationship (r = 0,732). This result is stronger than using one of the measurements. Based on this analysis also found that the length and width of the foot together contributes 53.5% of the height, while the rest is influenced by other factors. This contribution is almost the same as using the length of the sole of the foot, so the estimated height formula will be more accurate results when using the length and width of the sole of the foot at once rather than using only one variable only. The results also show that the sole length of the foot contributes more to the estimated height than the width of the foot.
CONCLUSION
Based on the results of research and discussion can be seen that a person's height can be estimated by using the sole of the foot or the width of the foot and also both at once. The length of the sole of the foot has a significant relationship with the height with the strength of the relationship is stronger than between the width of the foot with the height. The width of the sole of the foot has a significant relationship with the height of the body with the strength of moderate relationships. The length and width of the sole of the foot at the same time have a significant relationship with the height and give the value of correlation coefficient greater than when using one variable only. The estimation formula for each is ( 
